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3-Bromoacetylcoumarin-(2)obtainedbybrominationf3-acetylcoumarin(1)was
condensedwith2-amin0-4-phenylthiazole,2-aminothiazole,2-aminobenzothiazole,2-
amino-4-phenyloxadiazole,2-aminothiadiazole,3-aminotriazoleto form the
correspondingheteroarylaminoacetylcoumarins(3a-f).Thereactionof2withthiourea
furnished2-amino-4-(coumarinyl-3)thiazole(4) whichfurtherreactedwith
phenyli$othiocyanateformingthe unsymmetricalthiourea(5).The thioureaon
cyclocondensationwithchloroaceticacidgavethethiazolidinone(6)whichonfurther
reactionwithdifferen~aromaUcaldehydesresultedintheformationofthecorresponding
arylidenecompounds(7).Thestructuresoftheproductswereconfirmedfromtheir
. analyticalndspectraldata.
}
In viewof reportedapplicationof thiazolo
coumarinsin medicineanddye industries.the
synthesisoftitlecompoundshavebeenundertaken.
Thesynthesisof3-acetylcoumarin(1)hasbeen
reportedZby the reactionof salicylaldehydeand
acetoaceticesterinaceticanhydride.Toavoidtheuse
ofaceticanhydrideforobviousreasonscompound1
waspreparedingoodyieldandbetterpufitybyusing
ethanolandfewdropsofpiperidine.Theanalyticalnd
spectral data agree with reported data. 3-
Acetylcoumarin(1)onbrominationi CHCJ3gavea
TLCsingleproductwhichshowsa singletat 04.84
correspondingto themethyleneprotonin its PMR
spectrum.Thedownfieldshiftofmethylprotons( 0
2.3)in3-acetylcoumarinconfirmedthebrominationat
acetylgt1)up.3-Bromoacetylcoumarin(2), when
condensedwithheterocyclicaminesuchas2-amioo-
4-phenylthiazole,2-aminothiazole,2-aminoben-
zothiazole, 2-amino-4-phenyloxadiazole, 2-
aminothiadiazole,3-aminotriazolein DMF, form
correspondingaminoacetylcompounds(3a-f). The
absenceof bromine in the productsconfirmsthe
sUccessful condensation of the amines. The
appearance of a broad band at 3300 cm.t
correspondingtotheN-Hgroupalongwithotherbands
dueto carbonylgroups,aliphaticandaromaticC-H
bandsintheIR spectrumofcompound3aanda broad
singletat 5.02fortheN-H proton,a singletat 3.04
correspondingtomethylprotonandamultipletat 7.22-
8.14(elevenaromaticprotons)supportheformation
ofcompound3a.
Similartythereactionof2withthioureainethanolic
mediumfurnished2-amino-4-(coumarinyl-3)thiazole
(4).Theabsenceof carbonylpeakat 1690dueto-
CO-CHz-groupandtheabsenceof bromineconfirms
the cyclisation of the product. Compound 4 on
condensationwith phenylisothiocyanatefurnished
unsymmetricalthiourea(5)whichon cyclocondens-
ationwithchloroaceticacidgaveasingleproduct.The
absenceofacarboxylicgroupintheproductsuggests
thatcyClisationhastakenplaceandit may be either
6aor6b.Itwasdifficultto findoutthecorrectoneon
thebasisof theIR andPMR dataof the productas
mentionedin the experimentalsection. However
hydrolysisof the productfurnishedanaminewhich
wasfoundtobe4and3-phenylthiazolidine-2.4-dione
(m.p.1,360)whichconfirmthatthecyclisedproductis
6aandnot6b.
Furthercondensationof thiazolidinone with
differentaromaticaldehydesgavethecorresponding
arylidenederivatives(la-d).IntheIRspectrumofla
carbonylabsorptionu dergoes shift from 1700to1680
dueto conjugationof thecarbonylgroupwithexocyclic
doublebond.Theabsenceof thepeakat3.44dueto
CO-CH2protonin itsPMR spectrumconfirmedthe
structurela.
Experimental
Meltingpointsweredeterminedin a sulphuric acid
bathandareuncorrected.IR spectrawere recorded
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innujolmliUonPerkin-ElmerIR157andPMRspectra
inDMSO-d6onaPerkin-ElmerR-32NMR instrument
usingTMS as internalstandard(chemicalshiftsin 0
ppm).Compoundswere checkedfor theirpurityby
TLC on silicagel G platesusingMethanol-benzene
(v/v)byvaryingpolarityasinigantandthespotslocated
byiodinevapours.
3-Acetylcoumerin(1)
To a591utionofsalicylaldehyde(0.025mol,3.44g)
andacetoaceticester(0.025mol,3.1g)inabsethanol
(15ml)2-3dropsofpiperidinewasaddedandshaken
gently.After 30 min needle shapedcrystalsof 3-
acetylcoumarinswere separatedout which were
filtereddriedandrecrystallisedfromethanol,m.p.124°,
yield:3.18g(68%);IR : 3100,2900.(C-H),1720(-0-
CO-), 1700(CH3-CO-),1605(C=C);PMR; 07.05-7.95
(5H,m,ArH & Pyrone-H),2.54(3H,s, CH~.
3-Bromoacetylcoumarin(2)
To a solutionof 3-acetylcoumarin(0.01mol,2g)
in CHCI3(15ml)" bromine(1.7g)in6 mlCHCI3was
addedwith intermittentshakingand warming.The
mixturewasheatedfor15minonawaterbathtoexpel
mostoftheHBr.Itwasthencooledfilteredandwashed
withetherandrecrystalisedfromaceticacid,m.p. 162°,
yield: 1.97g,(70%);IR: 2960(C-H), 1720(-O-CO-),
1690(-CH-CO-), 1600(C=C),760 (CH2-Br);PMR :
7.1-8.0(5H,m,ArH & pyrone-H),4.84(2H,s, CHJ
3-[N-{4-Phenylthiazolyl-2)amino]acetylcoumarin
(3a)
A mixtureof 3-bromoacetylcoumarin(0.001mol,
0.267g) and 2-amino-4-phenylthiazole (0.001 mol,
0.36g) in DMF (15 ml) was refluxedfor 3 hr.Then the
reactionmixturewaspouredintowater.The precipitate
so produced was filtered, dried and crystallised from
ethanol, m.p. 115°, yield: 0.27g (75%); IR: 3300 (N-
H), 2950(C-N), 1715(-O-CO-), 1700(-CH2-CO-), 1605
(C=C&C-N);NMR :7.22-8.14(11H, m,ArH, Pyrone-
H, thiazole-H), 5.02 (1H, bs, NH), 3.04 (2H, s,
CH2).(Found:S, 8.93, C~H'503N2SrequiresS. 8.81%)
Similarly other heteroarylaminoacetylcoumarins
(3b-f) were synthesised and characterised by taking
2-aminothiazole, 2-aminobenzothiazofe, 2-amino-4-
phenyloxadiazole, 2-aminothiadiazole, and 3-
aminotriazole.
3-[N-{Thiazolyl-2}amino] acetylcoumafin (3b) :m.p.
253°, (Found: S, 11.08, CUHI103N2S requires S,
11.15%).
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3-[N-(Benzothiazolyl-2)amino]acetylcoumarin: 3c:
m.p.>250°(Found:S, 10,12;CI7H,zO3NzSrequires
S,9.87%).
3-[N-(5-Phenyloxadiazolyl-2) amino] acetyl
coumarin: (3d):m.p.180°.
3-[N-(Thiadiazolyl-2)amino]acetylcoumarin: 3e:
m.p.170°(Found: S, 11.24,C'3HgO3N3S.requfrsS,
11.15%). .
3-[N-(Triazolyl-2)amino]acetylcoumarin:3f:m.p.
210°.
2-Amino-4-(coumarinyl-3)thiazole(4)
A solutionof 2 (0.005mol, 1.35g)in hotethanol
wastreatedwiththiourea(0.01mol,0.8g)so thatclear
solutionwas obtainedwhich soon depositedsome
crystals.Itwasthenboiledinwatercontainingsodium
acetate,whichwasthenfiltereddriedandcrystallised
fromethanol,m.p.225°,yield:0.792g(65%);IR: 3300-
3210(N-H),1720(-O-CO-),1630(C=N),1600(C=C);
PMR: 7.14-8.12(6H,m,ArH, Pyrone-H,thiazole-H),
4.88 (2H, bs, NH2).(Found: S, 12.89 C12HsO2N2S
requiresS, 13.11%)
1-{4-Coumarynylthiazolyl-2)-3-phenylthiourea(5)
A solution of 4 (0.001 mol, 0.244g)and
phenylisothiocyanate(0.001mol,0.135g)inDMF (15
ml)was refluxedfor 5 hr.Then thereaction mixture
waspouredintocoldwater.A yellowsolidprecipitated
outwhichwasfiltered,driedandcrystallisedfromDMF-
water,m.p.177°,yield:0.253g(66%);IR :3300-3280
(N-H),1720(-O-CO-),1620(C=N),1600(C=C);PMR
: 7.98-8.98(broad,m, ArH, Pyrone-H, ~hiazole-H,
2NH). (Found: S, 16.76C1gH,302N3S2requiresS,
16.88%).
2-(4-Coumarinylthiazolyl-2) imino-3-phenyl-4-
thiazolidincne{S}
I
A mixture of 1-(4-coumarinylnylthiazolyl-2)-3-
phenyltiourea (0-001 mol, 0.379g) and chloroacetic
acid (0.001 mol, 0.082g) in DMF (15 ml) was refluxed
for 5 hr. Then the reaction mixture was poured into
cold water.A reddish solid precipitated out which was
filtered, dried and crystallised from acetic acid,m.p.
140°,yield: 0.315g (75%); IR : 3070 (C-H), 2930 (C-
H), 1720(-O-CO-), 1700(-CH2-CO), 1620 (C=N), 1600
(C=C); PMR : 7.12-8.05 (11H, m, ArH, pyrone-H,
thiazole-H), 3.44 (2H, s, CH2).(Found : S. 15.11
C1,H,303N3S2requires S, 15.27%).
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2-(4-Coumarinylthiazolyl-2)imino-5-benzylidene-3-
phenyl4-thiazolidenone(7a)
A mixture of 6 (0.001 mol, 0.419g) and
benzaldehyde(0.001mol,0.1g) inpresenceofanhyd
sodiumacetate(O.05g)in DMF (20ml)was refluxed
for5hr.thenthereactiopmixturewaspouredintocold
water.A whitesolidprecipitatedoutwhichwasfiltered,
driedandcrystallisedfromaceticacid,m.p.210°,yield:
0.39g(77%);IR : 3040(C-H), 1720(-O-CO-), 1680
(CH2-CO-),1620(C=N),1605(C=C);PMR: 7-02-8.08
(broad,m.ArH,Pyrone-H,Thiazole-H,=CH).(Found:
S, 13.06C28H1P3N3S2requiresS, 12.87%).
Similarlyotherarylidenederivativeswereprepared
bytaking~nitrobenzaldehyde,~chlorobenzaldehyde,
and~tolualdehyde.
2-(4-CoumarinylthiazoIyl-2)imino-5-p-nitrobenzyIi-
- dene-3-phenyI4-thiazoJidenone:7b : m.p.214°
(Found:S, 11.71C28H1605N4S2requiresS, 11.63%).
.
2-(4-Coumarinylthiazolyl-2)imino-5-p-chloroben-
zylidene-3-phenyl-4-thiazolidenone:7c:m.p.1950
(Found:S,11.77C28H'6CIO~N3S2requiresS, 11.82%).
2-(4-Coumarinylthiazolyl-2) imino-5-methyl
benzylidene-3-phenyI4-thiazolidenone:7d:m.p.
224°(Found: S, 12.36C29H,903N3S2requiresS,
12.28%).
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